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Unusual clinical course

Chronic subdural hematoma is defined as collection in the subdural space for more than 3 weeks. The inci-
dence ranges from 1 to 20 per 100 000/year, with increased prevalence in the elderly, in males, and with use
of anticoagulants or antiplatelets. Chronic myeloid leukemia has been linked to spontaneous subdural hema-
toma, with the highest reported cases of 39 patients in Korea, but no management is mentioned in that pa-
per. There are few reported cases of patients who are medically free with no use of anticoagulants, diagnosed
as having a subdural hematoma and then later discovered to have chronic myelogenous leukemia.

We report the case of a 45-year-old man, with known hypertension and diabetes mellitus type 2, on aspirin
weekly, who was referred from another hospital with a history of sudden-onset severe headache not related
to trauma. Computed tomography (CT) of the brain done in the other hospital showed a left-side subdural he-
matoma with midline shift. He underwent left-sided acute subdural hematoma evacuation and decompressive
hemicraniectomy. He was started on hydroxyurea for chronic myelogenous leukemia.

A lesson from this rare case is to look for a differential diagnosis and to keep chronic myelogenous leukemia in
mind in patients with leukocytosis. Also, we recommend sending a hematology referral in nontraumatic subdu-
ral hematoma. There is no specific treatment or algorithm based on previous research, although from observed
data and based on information from the American Heart Association, it is reasonable to perform craniectomy
in extra-axial collections of more than 1 cm with midline shift to avoid mortality, as reaching a diagnosis would
take too much time.

Decompressive Craniectomy ¢ Hematoma, Subdural ¢ Leukemia
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Background

Chronic subdural hematoma is defined as a collection in the
subdural space for more than 3 weeks [1]. The incidence rang-
es from 1 to 20 per 100 000/year, with increased prevalence
in the elderly, in males, and with use of anticoagulants or an-
tiplatelets [2]. The initial symptoms include headache, dizzi-
ness, and motor and sensory deficits [1]. Surgical treatment
including evacuation+/- craniectomy is done when thickness
is more than 10 mm and there is a midline shift. There is high
mortality if treatment is performed for patients over age 70
years and for comatose patients with absent pupillary reflex
bilaterally and with pathology in the dominant side [3].

Chronic myeloid leukemia has been linked to spontaneous
subdural hematoma, with the highest reported cases of 39
patients in Korea, but no management is mentioned in that
paper [4]. Chronic myelogenous leukemia has 3 phases: indo-
lent, accelerated, and terminal blast crisis that is like leuke-
mia. The most common symptoms are weight loss, abdomi-
nal pain in the left upper quadrant, with lab results showing
leukocytosis [5].

There are few reported cases of patients who are medically
free with no use of anticoagulants, diagnosed as having sub-
dural hematoma, and then later discovered to have chronic
myelogenous leukemia [6-12]. Evidence shows that thrombo-
cytopenia <50 000 is associated with higher morbidity and
mortality and requires aggressive platelets transfusion [13].

We report the case of a patient with leukocytosis who then
had double evacuation with craniectomy for subdural hema-
toma and was later found to have chronic myelogenous leu-
kemia postoperatively determined by lab results.

Case Report

We report the case of a 45-year-old man known to have hy-
pertension and diabetes mellitus type 2, on aspirin weekly (as
history has been obtained from children), who was referred
from another hospital with a history of sudden-onset severe
headache not related to trauma. There was no previous histo-
ry of convulsions or vomiting. The level of consciousness grad-
ually dropped to Glasgow Coma Score (GCS) of 9/15 when he
was rushed to the hospital. A report of computed tomogra-
phy (CT) brain from another hospital showed a left-side sub-
dural hematoma with midline shift.

There was 7-h time interval between onset of symptoms and
presentation to our emergency department. Physical exam-
ination in our emergency department showed that the pa-
tient was intubated on a mechanical ventilator, on fentanyl
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Table 1. Laboratory values upon admission. Leukocytosis and
high-normal coagulation profile.

Lab test Patient’s lab values Normal value

RBC 4.5x10%? 4.5-5.5x101?
SRt 3% 20-50%
Wb 17gd 137gdl
CMcH wPg 27-32pg
Moy 883F 83-100Fl
Swec 1357%100 410x10°
 Platelets 14241000 150-410x10°
T 31 2536
N Lo 0912
et w1 1012
K 423mEqL 3551 mEq/L
N 132mEql 135-145 mEq/L
Mg 23 mgdl 1724 mg/dl
“wH 833U 81234UL
RO 76UL 3930400
BN 2287 mgdl 6-20mg/dl

100 mcg/h, midazolam 5 mg/h, pupils 2 mm bilateral and non-
reactive, with right-side hemiparesis grade 3/5.

A laboratory work-up upon admission revealed leukocytosis
with high-normal coagulation profile (Table 1). Repeated CT
brain in our hospital (Figure 1), showed left-sided extra-axi-
al hyperdensity 2 cm in maximum thickness with mass effect
and midline shift 1.4 cm, left uncal herniation, and effacement
of cortical sulci and left lateral ventricle.

He underwent left-sided acute subdural hematoma evacu-
ation with a big question mark incision on the left side. He
was kept in supine position, head tilted to the right side, with
left shoulder support. The hair was shaved and the skin was
cleaned with antiseptic and draped. A big question mark in-
cision was made, the myocutaneous flap was elevated, and a
large bone flap was made with the aim of possible decompres-
sive craniectomy. Then, the dura was opened in a C-shaped
fashion with base directed to base, and the hematoma was
evacuated. The brain looked healthy and lax, and good he-
mostasis was achieved with Surgicel, fibrillary Surgicel, and
TachoSil. In the end, the dura was closed in watertight fash-
ion, the bone flap was returned as brain was lax, and it was
fixed with mini-plates and screws. The scalp was closed in 2
layers, using closed suction, with estimated blood loss 700
mL and duration of the procedure 240 min. He was intubat-
ed and sedated, and his pupils were 2 mm and not reactive.
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Figure 1. Initial CT brain (7 h from initial symptoms) showing
extra-axial collection. Description: left-sided extra-axial
hyperdensity 2 cm in maximum thickness (pointed in
the image) with mass effect and midline shift 1.4 cm,
left uncal herniation, and effacement of cortical sulci
and left lateral ventricle.

A repeated CT brain after 6 h (Figure 2), showed left- sided
craniotomy with pneumocephalus, subgaleal hematoma, and
redemonstration of subdural hematoma with midline shift 17
mm and uncal herniation.

He was pushed to the operating room to undergo left subdu-
ral hematoma evacuation with craniectomy for recollection
of a left-sided acute subdural hematoma. The same question
mark incision in the scalp was used, and an old appendecto-
my incision was used with slight elongation accommodate the
bone flap. In the first stage, the patient was kept in supine po-
sition with head tilted to the right side with left shoulder sup-
port, and the skin was cleaned with antiseptic and draped. The
previous question mark incision in the scalp was reopened, a
large subgaleal hematoma was evacuated, and the bone flap
was removed. A huge extra-axial hematoma was evacuated,
the dura was opened, and there was no recollection of sub-
dural hematoma. The brain was found to be visible and pul-
sating well, and the dura was left open. Long-term hemosta-
sis was needed using Surgicel, fibrillary Surgicel, and TachoSil,
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Figure 2. CT brain 6 h after the first evacuation. Description: left-
sided craniotomy with pneumocephalus, subgaleal
hematoma, and redemonstration of subdural
hematoma (pointed in the image) with midline shift 17
mm and uncal herniation.

and the patient received a perioperative blood transfusion of
6 units platelets and 2 units packed red blood cells (PRBC)
as Hb dropped from 11 to 6, as we suspected coagulopathy
as a case of the recollecting hematoma. In the second stage,
the abdominal skin incision was made, a subcutaneous pock-
et was created, and the bone flap was kept within. The skin
was closed in layers and closed suction was inserted. The es-
timated blood loss was 150-200 mL and duration of the pro-
cedure 120 min. Histopathology of dura mater was not done.

The patient was sedated, intubated, pupils 2 mm, equal and
reactive. He was on antiseizure medication: phenytoin 100 mg
3 times daily. The hematology team consulted and the inten-
sive care unit (ICU) were involved.

Laboratory values on day 1 after the second evacuation showed
marked leukocytosis, anemia, thrombocytopenia, and deranged
electrolytes (Table 2). A CT brain showed status postoperative
evacuation and left skull craniectomy (Figure 3), significant im-
provement of left extra-axial hematoma, with improvement of
midline shift from 17 mm to 7 mm.

The patient’s GCS started to improve; it was GCS E2V1M3 on
day 2 postoperatively and GCS E4V1M6 at the end of 2 weeks
postoperatively. In the first week, there was wound oozing,
so the suture was taken at the site of the drain. The patient
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Table 2. Laboratory values on Day 1 after the second evacuation.
Marked leukocytosis, anemia, thrombocytopenia, and
deranged electrolytes.

Lab test Patient’s lab values Normal value
RBC 2.3x10%2 4.5-5.5x10"?
CHt 194% 40-50%
W 69g/dl  1317gdl
CmcH sopg  2732Pg
Mo gafl 83-100F
Swec 128100 410x10°
Platelets 106x10° 150-410x10°
T 2 2536
B 14 0912
et 154 012
Kk aemEqL 3551 mEqlL
N 151mEgl 135-145 mEq/L
a 118mEq/l 98107 mEq/L
ok saun 3930401
BN 7 mgdl 6-20 mg/dl
o 089 mg/dl 0813 mg/dl
Totalbiliubin 048mg/dl  O2mgdl
AT BuL 13700
AT oL 13200
CER > 02

developed 1 attack of fever, so he was started on vancomy-
cin, cefepime, and caspofungin. Cultures showed pansensi-
tive staph and candida in the sputum. The hematology team
was highly suspicious of chronic myelogenous leukemia (CML),
with blood film showing eosinophilia; therefore, he was start-
ed on hydroxyurea 1 g daily oral dose, and a recommendation
of PCR ABL gene to be done in a high-level center.

Postoperative clips were removed (both scalp and abdomen)
2 weeks after surgery. There was mild oozing of serosangui-
nous fluid upon removing the suture, which was controlled by
compression and dressing. A repeat CT brain (Figure 4) showed
significant interval improvement and newly-seen left tempo-
roparietal extra-axial collection of cerebrospinal fluid (CSF) at-
tenuation, with maximum thickness 3.1 cm.

One month postoperatively, the patient returned to his base-
line GCS 15/15 and was extubated, with residual weakness.
He sustained residual right-side weakness, spasticity, and left
foot drop. The scalp flap was soft, the abdominal wound was
malodorous and fluctuating, and the dressing was soaked. As
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Figure 3. CT brain day 1 after the second evacuation of
subdural hematoma and decompressive craniectomy.
Description: significant improvement of left extra-axial
hematoma (pointed in the image) with improvement of
midline shift from 17 mm to 7 mm.

a result, evacuation of infected collection of the previous sur-
gical site in the anterior abdominal wall was achieved with
discarding the buried abdominal flap. The patient was kept in
supine position and the surgical site was cleaned with antisep-
tic and draped. The previous incision was opened and a huge
amount of slightly malodorous hematoma was removed. The
cavity was well cleaned with frequent irrigation with saline and
betadine, and good hemostasis was achieved. The skin was
closed with single-layer mattress suturing, and closed suction
was placed. There was minimal blood loss and the duration
of the procedure was 30 min. Cultures were sent, and lab re-
sults showed a return to baseline (Table 3).

Discussion

Subdural hematoma usually presents with headaches and
decreased level of consciousness. They are treated surgical-
ly in severe mass effect and midline shift, and they are usual-
ly caused by trauma [1]. Risk factors include use of antiplate-
lets, male sex, and elderly [2]. There are 52 reported cases that
link chronic myelogenous leukemia with subdural hematoma,
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Figure 4. Last CT brain follow-up at 2 weeks. Description:
interval significant improvement, newly-seen
left temporoparietal extra-axial collection of CSF
attenuation with maximum thickness 3.1 cm (pointed
in the image).

with 47 cases of subdural hematoma development in diag-
nosed leukemic patients [4-13]. These cases reported leuko-
cytosis upon admission [5-7].

However, to the best of our knowledge, there are no reported
cases of return of normal WBC count with hydroxyurea. The
mortality rate of such cases is 70-100%, with the postulat-
ed etiology that the bundle of WBC causes endothelial injury,
hypoxia, and hemorrhage to the underlying structure [4,7,8].
There has been 100% mortality reported in age groups 60-70
years [5-7], while 0% mortality is reported in patients 40-55
years [11]. Hematologists recommended in the literature to
treat the patients conservatively in the setting of thrombocy-
topenia, and if surgical management is recommended, they
recommend using platelets in emergency settings [4]. We faced
some surgical challenges that included uncontrolled oozing,
which was managed by electrocautery, antiplatelets, and des-
mopressin. The decision to perform dural opening was made
and decompressive craniectomy was done. A similar case re-
ported emergency double-surgery craniotomy followed by cra-
niectomy managed successfully. The authors found a green-
ish-red tumor-like mass with brain swelling intraoperatively,
with no reported use of hemostatic agents intraoperatively.
They kept the patient postoperatively on mannitol and furose-
mide, with reported improvement of GCS to 13 after the sec-
ond procedure [8]. Our patient was treated with hydroxyurea
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Table 3. Laboratory values 1 month postoperatively. Return to
baseline.

Lab test Patient’s lab values Normal value

4.28x10"? 4.5-5.5x10"2
SRt 38% 2050%
Wb l6gdl  1317gdl
‘M 27apg 2732pg
Moy 836F 83-100F
wec 1078100 410:100
Platelets - 299x10° 150-410x10°
N L6 0912
et 28 012
K 37mEqr 3551 mEq/ll
Na 140 mEq/ 135-145 mEq/L
Mg 1gmgdl 1724 mg/dl
a 101 mEq/L 98107 mEq/L
BN 129 mgdl 6-20mg/dl
o 088 mg/dl 0813 mg/dl
Totalbilitubin 32mgdl oamgd

after evacuation of the acute subdural hematoma that caused
a drop in GCS, in comparison to a case report of chronic sub-
dural hematoma with presentation of headache, but with no
thrombocytopenia, that was managed with Gleevec only [11].

Conclusions

A lesson from this rare case is to recommend making a hema-
tology referral in nontraumatic subdural hematoma. It is also
important to look for a differential diagnosis and to keep chron-
ic myelogenous leukemia in mind in patients with leukocyto-
sis. There is no specific treatment or algorithm based on pre-
vious research, although from observed data [4,7,8] and from
the American Heart Association, it is favorable to go to crani-
ectomy in cases with extra-axial collections of more than 1 cm
with midline shift [14] to avoid mortality, as reaching a diagno-
sis would take too much time. Also, we stress the importance
of blood products, especially in management of oozing, in the
operation room and to involve the ICU staff in the planning.
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